(19) 



J 



(12) 



(43) Date of publication: 

17.05.2000 Bulletin 2000/20 

(21) Application number: 99105292.9 

(22) Date of filing: 15.03.1 999 



EuropSisches Patentamt 
European Patent Office 
Office europ^endes brevets (11) EP 1 001 088 A2 

EUROPEAN PATENT APPLICATION 

(51) Int. CI 7 : E01C 23/088 



(84) Designated Contracting States: 


(72) Inventor: Bitelli, Romolo 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


S. Lazzaro (BO) (IT) 


MCNLPTSE 




Designated Extension States: 


(74) Representative: Bonini, Ercole 


ALLTLVMKROSI 


C/O STUDIO ING. E. BONINI SRL 




Corso Fogazzaro 8 


(30) Priority: 10.11.1998 IT VI980098 U 


36100 Vlcenza (IT) 


(71) Applicant: BITELLI S.p. A. 




40061 Mlnerblo (BO) (IT) 





(54) Scarifying machine with re-entering back wheels 



(57) The invention realizes a scarifying machine (1) 
for soil removal including a frame (2) supported by at 
least a couple of front wheels (4) and by at least a cou- 
ple of back wheels (5), a milling drum (6) placed into 
contact with the soil to be removed and supported by a 
rotating shaft (8) connected to said frame (2) and motor- 
ization means (9) supported by said frame (2) suitable 
to impart a rotation to said milling drum (6) and to at 
least one of said wheels (4, 5). Each back wheel (5) is 
supported by an articulation unit (10) mechanically con- 
nected to said frame (2) and cooperating with first actu- 
ator means (16) suitable to shift said articulation unit 
(10) in order to arrange said wheel (5) from a position 
projecting laterally from said frame (2) to a position re- 
entering with respect to the frame (2) and vice versa. 
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Description 

[0001 ] The invention concerns a scarifying machine 
provided with re-entering back wheels. 
[0002] It is known that scarifying machines are 
manufacturing machines used for soil removal and par- 
ticularly for the removal of the roadway carpet. 
[0003] Fundamentally a scarifying machine 
includes a frame realized in strong metallic carpentry, 
provided with a milling drum placed into contact with the 
soil to be removed and supported by an horizontal rota- 
tion shaft connected to the frame. 
[0004] Trie frame, in which there is a driving place 
where the operator sits, is supported by a couple of front 
driving wheels and by a couple of back wheels. 
[0005] The said back wheels are placed near the 
milling drum. Motorization means housed in an engine 
compartment included in the frame, impart a rotation to 
the milling drum and to the wheels for shifting the 
machine. 

[0006] As regards the back wheels, each one of 
them is connected to a plate supported by an hydraulic 
cylinder with a vertical axis adjusting the depth of the 
ground penetration of the milling drum in order to 
change the milling depth. 

[0007] An articulation unit fixed to the frame and 
connected to the plate supporting the wheel, allows a 
projecting arrangement of the said wheel or a re-enter- 
ing position with respect to the frame. 
[0008] The possibility of placing the back wheels in 
a projecting position from the frame, allows the improve- 
ment of the weight distribution. On the contrary, the pos- 
sibility of placing the back wheels also in a re-entering 
position with respect to the frame, allows the use of the 
scarifying machine to make excavations as far as reach- 
ing a wail. Moreover the shifts of the scarifying machine 
are made easier by the re-entered wheels when the 
machine is not operative. 

[0009] According to the realizations of the known 
type the positioning of the back wheels in a re-entered 
arrangement or in a projecting one, is made manually by 
the operator. The operator works also on suitable man- 
ual hooking and release devices allowing the locking of 
each wheel in the re-entering position or in the project- 
ing one in which it has been placed. 
[001 0] It can be understood that the manual charac- 
ter of the shift is awkward for the operator who is forced, 
in order to carry it out, to get out of the machine and to 
go on both sides of it to carry out the move of the wheel 
rotation. 

[001 1] The invention intends to overcome said limi- 
tation by realizing a scarifying machine for soil removal 
in which the shift operation of the back wheels from the 
projecting position to the re-entering position with 
respect to the frame is made in an automatized way. 
[001 2] Another aim is that after having been placed 
in the wanted position, each wheel can be locked auto- 
matically in the reached position. 



[0013] A further aim is that the unlocking, shifting 
and following locking operations of each wheel are 
made automatically, in sequence and through the oper- 
ation of a single drive member. 
5 [0014] The said aims are reached through the real- 
ization of a scarifying machine for soil removal that, 
according to the main claim includes: 

- a frame including a driving place, supported by at 
w least - a couple of front wheels and by at least a 

couple of back wheels; 

- a milling drum placed into contact with the soil to be 
removed and supported by a rotating shaft con- 
nected to said frame; 

is - motorization means supported by said frame suita- 
ble to impart a rotation to said milling drum and to at 
least one of said wheels, and is characterized in 
that each one of said back wheels is supported by 
an articulation unit mechanically connected to said 

20 frame and cooperating with first actuator means 
suitable to shift said articulation unit in order to 
arrange said wheel from a position projecting later- 
ally from said frame to a position re-entering with 
respect to the frame and vice versa. 

25 

[0015] According to a preferred embodiment the 
articulation unit includes also second actuator means 
making the articulation unit fixed with respect to the 
machine frame when the respective wheel is placed in a 
so projecting position or in a re-entering position with 
respect to the frame. 

[0016] Advantageously, according to the invention 
the manual character of the shift of the back wheels is 
eliminated. The shift is therefore made faster and safer 
35 for the operator. 

[001 7] The said aims and advantages will be better 
underlined during the description of a preferred embod- 
iment of the scarifying machine of the invention 
described referring to the enclosed drawings where: 

40 

- fig. 1 shows the scarifier of the invention in an 
axonometric view; 

- fig. 2 shows a detail of the machine shown in fig. 1 ; 

- fig. 3 shows a top view of a detail of the scarifying 
45 machine of the invention; 

- f igg. 4 and 5 show the detail of fig. 3 in two different 
positions; 

- fig. 6 shows the longitudinal section of another 
detail of the machine of the invention; 

so - f igg. 7, 8, 9 show the drive and shifting hydraulic cir- 
cuit of the back wheels according to three different 
working configurations. 

[0018] As it can be observed in figg. 1 and 2 the 
55 scarifying machine of the invention, marked with 1 as a 
whole, includes a frame 2, in which there is a driving 
place 3, supported by a couple of front wheels and by a 
couple of back wheels of which, in fig. 1 , just one of said 
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wheels is visible, respectively 4 and 5. 
[0019] A milling frame 6, housed in a drum com- 
partment marked with 7 as a whole, is placed into con- 
tact with the soil to be removed, since it is supported by 
a rotating shaft 8 placed horizontally and connected to 
the frame 2. 

[0020] Motorization means 9 not visible in detail, 
supported by the frame 3 and placed inside the cowling 
9a behind the driving place 3, are suitable to impart a 
rotation to the milling drum 6 and preferably but not nec- 
essarily also to all the front and back wheels, respec- 
tively 4 and 5. 

[0021] As regards in particular each back wheel 5 it 
can be observed referring to the fig. 3, that it is sup- 
ported by an articulation unit marked with 10 as a 
whole. 

[0022] Said articulation unit includes a couple of 
mechanical arms, respectively a first arm 1 1 and a sec- 
ond arm 1 2, put side by side. Each arm has an end 1 1 a, 
12a secured to the frame through a gudgeon 11b, 12b 
and the opposed end 1 1c, 12c secured, through a fur- 
ther gudgeon 1 1d and 1 1e, to a plate 13 connected to 
the wheel 5. 

[0023] An hydraulic jack 14 connects the plate 1 3 to 
the frame 2 and allows the lifting and the lowering of the 
machine according to the directions of the arrow 15 in 
order to adjust the milling depth of the drum 6. 
[0024] According to the invention each articulation 
unit cooperates with first actuator means suitable to 
shift said articulation unit 10 in order to place the 
respective wheel 5 from a position laterally projecting 
from said frame 2 to a position re-entering with respect 
to the frame 2 and vice versa. 
[0025] It can be observed in particular in fig. 3 that 
said first actuator means consist in a first hydraulic cyl- 
inder marked with 16 as a whole, having a body 16a 
connected to a flange 1 7 fixed to a frame 2 and a mov- 
able stem 16b fixed to a bracket 18 belonging to a first 
arm 11. 

[0026] The first arm 1 1 , as it can be observed in the 
detail of fig. 6, houses second actuator means consist- 
ing in a second hydraulic cylinder 19. Said hydraulic cyl- 
inder 19 is formed substantially by a stem 20 which is 
coupled in a sliding way to the inside of a cylindrical seat 
2 1 included in the body of the first arm 1 1 . Said stem 20 
is suitable to be housed in respective holes 22, 23 
included in the frame and visible in the figg. 3, 4, 5 and 
particularly in fig. 4. 

[0027] Both the actuator means 16 and 19 are fed 
with oil under pressure brought through pipes not repre- 
sented in the figure and in which the oil is put under 
pressure by pumping means, not represented in the fig- 
ure as well, operated by motorization means 9 of the 
scarifying machine. 

[0028] In particular the oil under pressure is distrib- 
uted to the actuators 16 and 19 by a feeding circuit 
including means distributing the flow which are not visi- 
ble in the figg. 7 to 9. 



[0029] In particular it can be observed that the feed- 
ing circuit marked with 24 as a whole includes a first dis- 
tributor 25 and a second distributor 26 feeding 
respectively the first hydraulic actuator 16 and the sec- 
5 ond hydraulic actuator 19. Said first hydraulic actuator 
16 and the second hydraulic actuator 19 are, as it has 
been said, respectively the actuators powering the 
wheels shift and locking the wheels in the reached posi- 
tion. 

w [0030] A feeding circuit 24 includes also: 

- a piloted nonreturn valve, marked with 27, put 
between the second distributor 26 and the second 
actuator 19; 

15 - an OR valve, marked with 28, put between the first 
distributor 25 and the first actuator 16. 

[0031] The outlet 28u of the valve OR 28 is con- 
nected through the pipe 29 to the outlet 27p of the pilot- 

20 age of the nonreturn valve 27 and through a further pipe 
30 to the second actuator 19. 
[0032] Suitable flow governors with nonreturn 
valves marked with 31 and 32 as a whole are connected 
in correspondence with the chambers of the first actua- 

25 tor 16. 

[0033] The shift of the back wheels 5 from the pro- 
jecting position to the re-entering position and vice 
versa, is shown referring to the figg. 7 to 9 beginning 
from the starting position where the wheels are 
so expected to be projecting laterally from the frame 2 of 
the machine. 

[0034] The operator through a suitable move mem- 
ber excites the solenoid 25a of the first distributor 25 
which, as it can be observed in fig. 7, makes the oil 

35 under pressure flow through the pipe 25c according to 
the direction shown by the arrow. The fluid under pres- 
sure goes in the OR valve 28 through the inlet 28i and 
comes out through the outlet 28u. Then said fluid under 
pressure reaches, through the pipe 29, the inlet 27p of 

40 the pilotage of the nonreturn valve 27 and, through the 
pipe 30, the second hydraulic cylinder 19. 
[0035] Because of the presence of the pressure sig- 
nal at the inlet 27p of the pilotage of the valve 27, the lat- 
ter can therefore be crossed according to the direction 

45 33 opposed to its normal crossing direction. Therefore 
the oil under pressure, acting through the pipe 30 on the 
second hydraulic ram 19, shifts the stem 1 9a of the said 
second hydraulic ram 19 according to the direction 34 
releasing it from the hole 23 made on the frame 2 and 

so visible in fig. 3. 

[0036] The articulation unit 10 is therefore free to 
move with respect to the frame 2. When the oil under 
pressure flowing in the pipe 25c reaches the first 
hydraulic ram 16, it causes the release of the said first 

55 hydraulic ram 16 from the stem 16a according to the 
direction 34, forcing the articulation unit to rotate 
according to the counterclockwise direction shown by 
the arrow 35 in fig. 3. 
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[0037] The articulation unit 10, during the rotation, 
reaches the intermediate position shown in fig. 4 before 
reaching the final position shown in fig. 5, correspond- 
ing also to the position shown in fig. 2, in which both the 
wheels 5 are locked. 

[0038] In this condition, when each wheel is re- 
entered, the solenoid 26a of the second distributor 26 is 
automatically excited. The said second distributor 26, 
as it can be observed in fig. 8, sends oil under pressure 
through the pipe 26b according to the direction shown 
by the arrow. 

[0039] The oil under pressure crosses the piloted 
nonreturn valve 27 and through the pipe 36 feeds the 
second hydraulic ram 19 whose stem 19a is shifted 
according to the direction marked by the arrow 37, 
opposed to the previous one. The stem 19a goes into 
the hole 22 of the frame 2 granting the locking of the 
articulation unit 10 and of the wheel 5, integral with it, in 
the entering position. 

[0040] In order to place again the wheel 5 in a pro- 
jecting position, the second solenoid 25b of the first dis- 
tributor 25 is excited. The said first distributor 25 sends 
the oil under pressure through the pipe 25b according to 
the direction shown by the arrow. 
[0041] Similarly to what has been observed previ- 
ously, through the pipe 29 a pressure signal comes to 
the piloted nonreturn valve 27 and at the same time the 
oil, through the pipe 30, comes also to the second actu- 
ator 19. The stem 19a of the second actuator 19 re- 
enters and by releasing the hole 22, unlocks again the 
articulation unit 10 from the frame 2. The articulation 
unit 10 is made rotate according to the clockwise direc- 
tion shown in fig. 5 by the arrow 38 when the oil under 
pressure, through the pipe 39, acts in the first hydraulic 
ram 16 making the stem 16a re-enter according to the 
direction shown by the arrow 40. 
[0042] When the articulation unit 1 0 and the wheel 
5 integral with it are placed again in the projecting posi- 
tion that can be observed in fig. 3, the stem 19a of the 
second hydraulic cylinder 19 goes again in the hole 23 
of the frame 2 when the second distributor 26 is oper- 
ated similarly to what has been said previously. 
[0043] It is important to underline that a suitable 
automatism, not described but being a part of the 
known technics, realizes, in a sequence and automati- 
cally, the operation of the second distributor 26 after the 
operator has operated the first distributor 26 and after 
the shift of both the articulation units 10 and of the 
wheel 5 joined to them. 

[0044] In the executive phase it will be possible to 
realize the articulation unit, the feeding circuit of the 
actuators and other elements or units of the machine 
according to different structural technics than the ones 
which have been described and shown in the figures, 
resulting therefore in different embodiments of the 
invention. 

[0045] It is intended that however said variants, 
since they are included in the scope of the following 



claims, are to be considered as protected by the present 
patent. 

Claims 

5 

1 . Scarifying machine (1 ) for soil removal induding: 

- a frame (2) including a driving place, supported 
by at least - a couple of front wheels (4) and by 

10 at least a couple of back wheels (5); 

- a milling drum (6) placed into contact with the 
soil to be removed and supported by a rotating 
shaft (8) connected to said frame (2); 

- motorization means (9) supported by said 
15 frame (2) suitable to impart a rotation to said 

milling drum (6) and to at least one of said 
wheels (4, 5), characterized in that each one 
of said back wheels (5) is supported by an 
articulation unit (10) mechanically connected to 

20 said frame (2) and cooperating with first actua- 

tor means (16) suitable to shift said articulation 
unit (10) in order to arrange said wheel (5) from 
a position projecting laterally from said frame 
(2) to a position re-entering with respect to the 

25 frame (2) and vice versa. 

2. Scarifying machine (1) according to claim 1). char- 
acterized in that said articulation unit (10) includes 
second actuator means (19) suitable to make said 

30 articulation unit (1 0) fixed with respect to said frame 
(2) when the respective wheel (5) is placed in a pro- 
jecting position and when said wheel (5) is placed in 
a re-entering position with respect to said frame (2). 

35 3. Scarifying machine (1 ) according to claim 2), char- 
acterized in that said first (16) and said second 
(19) actuator means are fluid actuators which are 
fed with a fluid put under pressure by pumping 
means connected to said motorization means (9) 

40 and which is distributed by a feeding circuit (24) 
including means for the flow distribution (25, 26, 27, 
28, 31, 32) suitable to feed said second actuators 
(1 9) just before the start and just after the end of the 
shift of the respective articulation means (10) 

45 caused by said first actuators (16). 

4. Scarifying machine (1) according to claim 3), char- 
acterized in that said fluid actuators (16, 19) are 
hydraulic cylinders. 

50 

5. Scarifying machine (1) according to claim 3), char- 
acterized in that said first feeding circuit (24) 
includes a first distributor (25) feeding said first 
actuators (16) and a second distributor (26) feeding 

55 said second actuators (19), said distributors (25, 
26) being of the type operated electrically through 
solenoids (25a, 25b, 26a). 
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6. Scarifying machine (1 ) according to claim 5), char- 
acterized in that said feeding circuit (24) includes 
a piloted nonreturn valve (27) put between said 
second distributor (26) and said second actuators 
(19) and an OR valve (28) put between said first 5 
distributor (25) and said first actuator (16). 

7. Scarifying machine (1) according to claim 5), char- 
acterized in that the outlet (20) of said OR valve 
(28) is connected to the inlet (27p) of the pilot signal 10 
of said piloted nonreturn valve (27). 

8. Scarifying machine (1) according to claim 1) char- 
acterized in that said articulation unit (10) includes 

a couple of mechanical arms (11, 12) put side by is 
side each one having an end (11a. 12a) ratably 
connected to the frame (2) of said machine and the 
opposite end (11c, 12c) ratably connected to a 
plate (13) supporting a adjusting jack (14) to which 
the back wheel (5) is connected. 20 

9. Scarifying machine (1 ) according to claim 8), char- 
acterized In that at least one (1 1) of said mechan- 
ical arms has a connecting flange (18) to which the 
end of the movable rod (16b) of said first actuator 25 
means (16) is fixed. 

10. Scarifying machine (1) according to claim 9), char- 
acterized in that the fixed body (16a) of said first 
actuator means (1 6) is connected to said frame (2). 30 

11. Scarifying machine (1) according to claim 8), char- 
acterized In that at least one (1 1 ) of said mechan- 
ical arms supports said second actuator means 
(19) consisting in a stem (20) movable inside a seat 35 
(21) made in said arm (11), said stem (20) being 
suitable to cooperate in holes (22, 23) made in the 
frame (2) of said scarifying machine. 
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